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Abstract

Ginseng (Panax ginseng C.A. Meyer) roots have been used for a long
time as a traditional medicine in Asian countries for preventive and
therapeutic purposes. Ginseng has immune-modulatory anti-tumor
antioxidant, and glucose-lowering activities. We have therefore
investigate the effects of either 100 mg/kg B.W. doses of ginseng on the
levels of biochemical parameters in male New Zealand White rabbits.
Animals were orally given 100 mg/kg B.W. doses of ginseng. The tested
doses were given to rabbits every other day for 12 weeks. Treatment with
ginseng caused significant (P < 0:05) decrease in the concentrations of
glucose, plasma asparatate aminotransferase (AST), alanine
aminotransferase (ALT), alkaline phosphatase (ALP) activities, lactate
dehydrogenase (LDH), gamma glutamyl transferase activity (y-GT),
Plasma thiobarbituric acid-reactive substances (TBARS) and bilirubin.
Contrariwise, the total protein (TP), globulin and albumin was
significantly increased in plasma.

Concentrations of urea. But, creatinine, cholesterol, triglycerides (TG), low-density lipoprotein (LDL) and
very low density lipoprotein (VLDL) were significantly decreased, while high density lipoprotein (HDL)
was increased.
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Introduction

.. . 6
Medicinal plants are plants that generally contain

meaning all and zxos meaning medicine °. In

constituents that have been found useful for the
treatment and management of both animal and
human diseases® . The ancient Chinese have
identified 11,146 medicinal species from 383
families, and more than 400 of which are widely
used throughout the world  *. Panax ginseng
(Ginseng) is a well-known herb in traditional
Chinese medicine (TCM) *. Ginseng, called the
king of all herbs, has been used as a traditional
medicine for the treatment of diseases for
thousands of years in East Asian countries. In the
last three decades, it has become one of the most
popular herbs worldwide °. Panax means cure for
all disease, as it combines the Greek words pan

TCM, food and medicine are understood to share
similar origin but with diverse applications and
uses’ . Thus, the Chinese commonly incorporates
variety of TCM herbs into their diet to make a
number of healthy food recipes that are more
appealing of better taste, improved texture, and
will most importantly improve one’s health .
Ginseng, a traditional medicinal plant, embodies
an important position in  the oriental
pharmacopeia.
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Traditionally it is used primarily for treating
illness, restoring homeostasis, and promoting
longevity °, but more recently is has been
identified as the most commonly used herbal for
controlling CVD risk factors®® . In koria, Panax
ginseng leaves have long been used as folk
medicine in the treatment of diabetes, and have

been consumed™ .

Fig. 1: Ginseng panax. (A) Whole plant (B)
roots (C) powder (D) Seeds (E) Flowers

Panax ginseng is often referred to as an
adaptogen, which suggests it has varied actions
and effects on the body that support nonspecific
resistance to biochemical and physical stressors,
improve vitality and longevity, and enhance
mental capacity’® . many studies suggest Panax
ginseng has immune-modulating activity by
affecting the  hypothalamic-pituitary-adrenal
axis™**% On the other hand, ginseng was reported
to have a well recognized antioxidant ability and
scavenge free radicals formed as a result of
oxidative processes *. In vitro experiments reveal
enhanced natural Killer cell activity and increased
immune cell phagocytosis after ginsenoside
exposure . According to the World Health
Organization review, ginseng saponins  are
thought to decrease serum prolactin, thereby
increasing "libido" in male impotence® .Increased
production of reactive oxygen species may cause
disruption of the lipid layer and structural
organization of the membrane, altering its fluidity
and permeability. This can also lead to protein
modification and may stimulate protein
degradation. When the lipid molecules in the
membrane are in a good state of motion, there will
be less fluorescence polarization, indicating
higher membrane fluidity'® . Ginseng utlize as a
protector to the cells from damagedd muscles.
This protection affects the mitochondrial function
and dimmishes protein  oxidation. The
administration of several grams of ginseng daily

increases the ability of the body to maintain its
antioxidant status. Furthermore, lipid levels such
as LDL-cholesterol are lowered . 8, In addition,
more studies indicated the effect of Panax ginseng
on lipid metabolism and oxidative stress in human
by decreasing the total serum cholesterol,
triglyceride (TG), low density lipoprotein (LDL),
high density lipoprotein (HDL), malondialdhyde
(MDA), superoxide dismutase (SOD) and
catalase (CAT). These findings supported that
ginseng have hypolipidemic potential ',
Material and Methods

Ginseng was purchased from public market for
medicinal herbs in Al-Bayda city. All other
chemicals used in the experiment were of
analytical grade. Mature male New Zealand White
rabbits age of 6 months and initial weight of
(1.891 + 27.6 Kg) were used. Animals were
individually housed in cages and weighed weekly
throughout 3-months experimental period. Feed
and water were provided ad libtum. Rabbits fed
pellets which consisted of 30 % berseem
(Trifolium alexandrinum) hay, 25 % yellow corn,
26.2% wheat bran, 14 % soybean meal, 3 %
molasses, 1 % CaCl,, 0.4 % NaCl, 0.3 % mixture
of minerals and vitamins, and 0.1 % methionine.
The vitamin and mineral premix per kg contained
the following 1U/gm for vitamins or minerals: vit
A-4000,000, vit D3-5000, 000, vit E-16,7 g,
K0.67 g, vit B1-0.67 g, vit B2-2 ¢, B6-0.67 g,
B12-0.004 g, B5-16.7 g, Pantothinc acid-6.67 g,
Biotein-0.07 g, Folic acid-1.67 g, Choline
chloride400 g, Zn-23.3 g, Mn-10 g, Fe-25 g, Cu-
1.67 g, 1-0.25 g, Se-0.033 g, and Mg-133.4 ¢
(Rabbit premix produced by Holland Feed Inter.
Co.). The chemical analysis of the pellets®
showed that they contained 15.8 % crude protein,
11.3 % crude fiber, 3.7 % ether extract, 7.2 % ash,
92.9 % organic matter and 62.4 % nitrogen free
extract % as DM basis. Ten mature male rabbits
were randomly divided into couple equal groups
(each five rabbits): Group I: Rabbits were used as
control and received an equivalent volume of the
vehicle (corn oil) alone by oral gavage daily for
12 successive weeks. Group Il: Rabbits were
treated with ginseng. Ginseng was given daily by
gavage at a dose of 100 mg/kg B.W 22 which
dissolved in corn oil for 12 successive weeks.

At the end of the experimental period, all rabbits
were weighed then sacrificed under ether
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anesthesia. Blood samples were collected in clean
dry centrifuge tubes. Plasma was separated by
centrifugation at 3000 rpm for 10 minutes and
then quickly frozen at -20°c for biochemical
parameters analysis.

Stored plasma samples were analyzed for total
protein (TP) by the Biuret method according to 2.
Albumin (A) concentration was determined by the
method of 23. Plasma glucose, urea and creatinine
concentrations were measured by the method of
24 patton and Crouch 2° and Bishop et al*®,
respectively. Plasma total bilirubin was measured
using the method of Pearlman and Lee *’. Plasma
concentrations of cholesterol and triglycerides
(TG) were determined according to the methods
of Knight et al®®, Watson and Fossati and
Principe (1982)%3° respectively. High-density
lipoprotein (HDL) was determined according to
the methods of Cooper et al*'. Low-density
lipoprotein (LDL) was determined by the
calculation (cholesterol-(TG/5+HDL). Very low-
density lipoprotein (VLDL) was calculated by
dividing the values of TG by factor of 5.

The activities of plasma aspartate transaminase
(AST; EC 2.6.1.1) and alanine transaminase
(ALT; EC 2.6.1.2) were assayed by the method of
Reitman and Frankel %2, Alkaline phosphatase
(AIP; EC 3.1.3.1) activity was determined in
plasma according to the method of Principato 3.
Lactate dehydrogenase (LDH EC 1.1.1.27)
activity was determined by the method of
Wedblewski** Plasma thiobarbituric ~ acid-

reactive substances (TBARS) were measured by
the method of Tappel and Zalkin *.

Result and Discussion

Table 1 showed the overall means of the activities
of aspartate transaminase (AST), alanine
transaminase (ALT), alkaline phosphatase (AIP),
gamma glutamyl transferase activity (y-GT),
Lactate  dehydrogenase  (LDH), Plasma
thiobarbituric acid-reactive substances (TBARS)
and bilirubin in blood plasma as affected by
treatment with ginseng throughout the 12-week
experimental period. Treatment with ginseng
resulted in significant (P<0.05) decrease in the
activities of blood plasma AST and ALT, (y-GT),
LDH,TBARS and bhilirubin while ALP were
significantly (P<0.05) increased compared with
control group. Tables 2 The mean values of
plasma total protein (TP), albumin (A), globulin
(G), bilirubin, urea, creatinine and glucose after 3
months experimental period are shown in Table 2
. Treatment with ginseng increase plasma levels of
TP, A and G, while decrease glucose, bilirubin,
urea and creatinine in male rabbits. Tables 3
illustrated the effect of ginseng on the levels of
total cholesterol (TC), triglyceride (TG), very
low-density lipoprotein, high and low-density
lipoprotein-cholesterol (HDL-c and LDL-c) in
blood plasma of male rabbits. The levels of, TC,
TG,and LDL-c were significantly (P<0.05)
deceased , while HDL-c, were significantly
(P<0.05) increased in plasma of rabbits treated
with ginseng as compared with control group.

Table 1: Changes in the activities of plasmaenzyme and the level of thiobarbituric acid-reactive
substances (TBARS) during treatment of male rabbits with 100 mg/kg doses of ginseng

Parameters Animal Groups
Control Ginseng
AST (U/L) 41.23 +1.652° 30.41 + 1.823°
ALT (U/L) 44.06 + 1.149° 37.43 + 1.088°
ALP (U/L) 139.24 + 2.869° 158.36 + 3.712°
y-GT (U/L) 7.35 + 0.080° 6.69 =+ 0.224°
LDH 604.01+18.006° | 477.69 £19.593"
Bilirubin (mg/dl) 1.52 + 0.019° 1.39 + 0.029°
TBARS (nmol/ml) 0.694 + 0.021° 0.501 + 0.038"

Values are means + SEM of 5 rabbits in each group. Mean with different letters (a- d) aresignificantly
difference (p < 0.05) at same raw. Mean with the same letters (a-d) are non-significantly difference (p >
0.05).
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AST, aspartate amino transferas; ALT, alanin dehydrogenase, TBARS, thiobarbituric acid-
amino transferas; AIP, alkline phosphatase; y-GT, reactive substances.

gamma glutamyl transe activity; Lactate
Table 2: Plasma total protein (TP),globulin, albumin, glucose ,urea and creatinine during treatment
of male rabbits with 100 mg/kg doses of ginseng

Animal Groups

Parameters Control Ginseng
TP(g/dl) 6.74+0.104° | 6.91+0.121°
Globulin(g/dI) 282+0.126° | 2.48+0.162°
Albumin(g/d) 3.92+0.060° | 4.43+ 0088
Glucose (mgfdl) 115.6+0.503° | 114.2+0.385°
Urea (mg/dl) 38.50 + 0.512? 35.82 +1.075¢
Creatinine(mg/dl) 0.76 + 0.042" 0.59 + 0.021¢

Values are means £ SEM of 5 rabbits in each group. Mean with different letters (a- d) are significantly
difference (p < 0.05) at same raw. Mean with the same letters (a-d) are non-significantly difference (p >
0.05).

Table 3: Plasma lipid and lipoprotein profiles during treatment of male rabbits with 100 mg/kg
doses of ginseng

Parameters Animal Groups
Control Ginseng
Cho 119.9 + 1.562¢ 113.76 + 3.194d
TG 56.49 + 1.143c 43.08 + 0.906d
HDL 44.45+ 0.347b 41.72+ 0.653a
LDL 63.73 + 0.614c 60.79 + 0.638d
VLDL 11.42 +0.201c 10.80 + 0.093d

Values are means + SEM of 5 rabbits in each group. Mean with different letters (a- d) aresignificantly
difference (p < 0.05) at same raw. Mean with the same letters (a-d) are non-significantly difference (p >

0.05).
Cho., cholosterol; TG, triglycerides; HDL, high Panax Ginseng orally once a day for 7 days.
density lipoprotein; LDL, low density lipoprotein; Protein measurements may reflect nutritional
VLDL, very low density lipoprotein. state, kidney diseases, and liver diseases and other

diseases. These facts suggest that Panax Ginseng
The increase in plasma proteins of animals may act as energy source and biochemical
treated with ginseng (Table 2) is in agreement modifier. Attele reported that the ability of
with Shin et al®®, reported that serum total protein Ginsenosides to target the cell membrane and
was significantly increased in mice treated with freely cross it, modifying its physical properties,
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interacting directly with membrane proteins and
even becoming incorporating into membranes °.
Also, Song demonstrated that Ginsan, a
polysaccharide isolated from Panax Ginseng,
treatment did not seem to cause hepatic injury,
since serum aspartate aminotransferase (AST),
alanine  aminotransferase  (ALT), alkaline
phosphatase (ALP) activities and levels of total
bilirubin and serum albumin were not changed *’.
Bak reported that the essential oil extracted by
supercritical CO, from the byproduct after the
water extraction of red ginseng inhibited hepatic
lipid peroxidation in  mice with carbon
tetrachloride-induced liver damage®.

Treatment with ginseng was found to significant
suppressed an increase in serum AST, ALT and
GGT activities, and triglyceride and cholesterol
levels induced by ginseng in rats. These findings
indicate that ginseng has nephroprotective as well
as hepatoprotective effect. Already there are many
researchers declared that ginsenoside compounds
may be responsible for its hepatoprotective effect
by scavenge and destroy lipit peroxyl radicals and
reactive oxygen species *°. Previous studies
showed that red ginseng at dose of 3-6 g/day for
eight weeks improved the antioxidant enzymes
and oxidative stress markers in healthy human “°,
And, the 8 g/day intake of red ginsengs may not
improve the redox status of glutathione in human
1 Oxidative stress represents an imbalance
between the production of reactive oxygen species
(ROS) and the antioxidant defense system*3*3
Previous study of Bak et al. (2012) showed that
red ginseng oil has a protective effect on liver
damages by inducing the antioxidant enzymes
activity and by inhibiting lipid peroxidation in
viro and in vivo®®. Similarly, Hyemee
demonstrated that red ginsengs suppress the level
of TBARS, a lipid peroxidation biomarker
compared to control using rat models. It suggests
that red ginsengs have an antioxidant property,
which is in an agreement to the results of the
present study irrespective to the source of the
ginseng*.  Ginseng treatment  significantly
decreased the elevated levels of urea, creatinine
and biluribin. The mechanism by which ginseng
prevents induced nephrotoxicity is not known.
However the phenolic acids, flavonoids and
saponins are present in the PG which may have
improved the kidney functions through different

antioxidant properties such as free radical
scavenging activity or inhibit the formation of
oxidised product. There are many studies have
reported that those components of ginseng have
been shown to have some supportive effects
including antioxidant, antiinflammatory, and
anticancer effects *°. Panax ginseng has been
proved to be an effective natural substance for
accelerating alcohol metabolism and enhancing
liver function, which has strong effects of
antioxidant, anti-inflammatory, and improvement
of immunity **. In fact, Ginseng extract contains
several groups of compounds other than
Ginsenosides, such as Phenolic substances
(maltol, salicylic acid,vanillic acid) with direct
and indirect consequences in terms of antioxidant
activity *°. Therefore, the exact mechanism of
action of Ginseng remains unclear because of the
complex composition of the extract *°. Further
studies to fully investigate this potential
mechanism of Ginseng are certainly warranted.
The health benefit of medicinal plants usually
comes from the antioxidant properties of phenolic
compounds in the plant.

Studies have demonstrated that Ginseng root
extracts inhibit both lipid-soluble and water-
soluble antioxidant activity ex vivo, and that this
antioxidant action occurs both directly through
free radical scavenging and indirectly through
upregulation of antioxidant enzymes leading to
the prevention of DNA degradation *’. The effect
of ginseng low-molecular weight compounds in
the diet on the reduction of MDA in the plasma is
considered the action of phenolic compounds in
the ginseng extract, increasing the activity of
antioxidant enzymes. According to Zhang “%. the
water extract of ginseng inhibited the in vitro lipid
peroxidation. Bak et al. reported that the essential
oil extracted by supercritical CO, from the
byproduct after the water extraction of red
ginseng inhibited hepatic lipid peroxidation in
mice with carbon tetrachloride-induced liver
damage®®. Ginseng extract has been reported to
scavenge superoxide radicals, to inhibit lipid
peroxidation through transition metal chelation ,
and to reduce the oxidative DNA damage*®.

Moreover, the current study revealed that
administration of Panax ginseng to hyper-
cholesterolemic rabbits for twelve weeks
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produced a significant reduction in TC, TGs,
LDL, and VLDL; while, a significant increase in
HDL level was observed in dose-dependent
manner as shown in Table 3. These results are in
agreement with the work of EL-Farok who
studied the effect of Panax ginseng on
hypercholesterolemic patients®, for two months
and also agreewith Lee who studied the effect of
Panax ginseng on hyper-cholesterolemic mice for
11 weeks®® .and also with other studies |,
Lipoprotein lipase (LPL) catalyzes the hydrolysis
of the triacylglycerol component of circulating
chylomicrons and very low density lipoproteins
(VLDL), thereby providing non-esterified fatty
g{:f)igs and 2monoacylglycerol for tissue utilization
The ginseng effect have been reported on TG
level by decreasing and HDL-C level increasing
after administration of 100-mg and 200-mg doses
of ginseng but these effects were not statistically
significant. The result of this study is consistent
with our own study. The sample size and study
duration and ginseng dosage is similar to that used
in our study®.

. Yokozawa et confirmed that blood cholesterol
content decreased by promoting LDL receptor
synthesis, contrary to our results®. On the other
hand, Kang claimed that the administration of
ginseng ginsenoside was not effective in lowering
blood cholesterol in hypercholesterolemic rabbits,
which was consistent with our results®. In
conclusion, the disagreement in the effect of
ginseng on lowering cholesterol in the blood can
be attributed to the compoasition of ginseng extract
used in the experiments, dosages, and
experimental periods.

Conclusion

Ginseng is a potent antioxidant due to its ability to
attenuate the reactivity of ROS and to enhance the
activities of detoxifying enzymes thereby prevent
lipid peroxidation reactions. Also, ginseng
treatment improvement hepatic and renal cells as
well as restoration of lipid profile and glucose
level.

References

(1) F.0.,0.;0.D, A.; M.O., 0. AQUEOUS LEAF
EXTRACT OF ANNONA MURICATA
AMELIORATES CYANIDE-INDUCED
TOXICITY IN NEW ZEALAND RABBITS.

)

©)

4

©)

(6)

@)

®)

©)

(10)

J. Bio Innov. 2020.
https://doi.org/10.46344/jbin0.2020.v09i06.38.
Shahrajabian, M. H.; Sun, W.; Cheng, Q.
Clinical Aspects and Health Benefits of Ginger
(Zingiber Officinale) in Both Traditional
Chinese Medicine and Modern Industry. Acta
Agriculturae Scandinavica Section B: Soil and
Plant Science. 2019.
https://doi.org/10.1080/09064 710.2019. 160693
0.

Cheng, Q.; Shahrajabian, M. H,; Sun, W. The
Power of Natural Chinese Medicine, Ginger
and Ginseng Root in an Organic Life. Middle-
East J.Sci. Res. 2019.

Li, M. R;; Shi, F. X,; Li, Y. L,; Jiang, P.; Jiao,
L.; Liu, B; Li, L. F. Genome-Wide Variation
Pattems Uncover the Origin and Selection in
Cultivated Ginseng (Panax Ginseng Meyer).
Genome Biol. Evol. 2017.
https://doi.org/10.1093/gbe/evXx160.

Yu, T.; Yang, Y.; Kwak, Y. S.; Song, G. G,;
Kim, M. Y., Rhee, M. H. Cho, J. Y.
Ginsenoside Rc from Panax Ginseng Bxerts
Anti-Inflammatory  Activity by Targeting
TANK-Binding Kinase 1/Interferon Regulatory
Factor-3 and P38/ATF-2. J. Ginseng Res.2017.
https://doi.org/10.1016/j.jgr.2016.02.001.

Jeong, D. S.; Thomas, R, Katiyar, R. S.; Scott,
J. F.; Kohktedt, H.; Petraru, A.; Hwang, C. S.
Emerging Memories: Resistive  Switching
Mechanisims and Current Status. Reports on

Progress in Physics. 2012.
https://doi.org/10.1088/0034-
4885/75/7/076502.

Chan, E.; Wong, C. Y. K.; Wan, C. W.; Kwok,
C.Y,; Wu,J. H.; Ng, K.M.; So, C. H.; Au, A.
L S.; Poon, C. C. W, Seto, S. W.; et al.
Evaluation of Anti-Oxidant Capacity of Root
of Scutellaria  Baicalensis  Georgi, in
Comparison with Roots of Polygonum
Multiflorum Thunb and Panax Ginseng CA
Meyer. Am. J. Chin. Med. 2010.
https://doi.org/10.1142/S0192415X10008263.
Guo, D. J.; Cheng, H. L.; Chan, S. W.; Yu, P.
H. F. Antioxidative Activities and the Total
Phenolic Contents of Tonic Chinese Medicinal
Herbs. Inflammopharmacology 2008.
https://doi.org/10.1007/s10787-008-8016-9.
Attele, A. S.; Wu, J. A;; Yuan, C. S. Ginseng
Pharmacology: Multiple Constituents and
Multiple Actions. Biochem. Pharmacol. 1999.
https://doi.org/10.1016/S0006-2952(99)00212-
9.

Buettner, C.; Yeh, G. Y.; Phillips, R. S;;
Mittleman, M. A.; Kaptchuk, T. J. Systematic

International Journal of Pharmacy & Life Sciences

Volume 12 Issue 3: March. 202



Research Atrticle
CODEN (USA): IJPLCP

ISSN: 0976-7126
Omar et al,, 12(3):56-64, 2021

(11)

(12)

(13)

(14)

(15)
(16)

(17)

(18)

(19)

(20)

(21)

(22)

Review of the of Ginseng on Cardiovascular
Risk Factors. Annals of Pharmacotherapy.
2006. https://doi.org/10.1345/aph.1G216.

Xie, J. T.; Mehendale, S. R.; Wang, A.; Han,
A. H; Wu, J. A,; Gsinski, J.; Yuan, C. S.
American Ginseng Leaf: Ginsenoside Analysis
and Hypoglycemic Activity. Pharmacol. Res.
2004.
https://doi.org/10.1016/j.phrs.2003.07.015.
Kiefer, D. S.; Pantuso, T. Panax Ginseng -
American Family Physician; 2003.

Gloer, K. B.; Shanks, K. M. The ABC Clinical
Guide to Herbs Edited by Mark Blumenthal
(American  Botanical Council). American
Botanical Council, Austin, TX. 2003. Xxx +
480 Pp.81/2x111/4 in. $69.95. ISBN 1-
58890-157-2. . J. Nat. Prod. 2004.
https://doi.org/10.1021/np030732f.

Shah, Z. A.; Gilani, R. A.; Sharma, P.; Vohora,
S. B. Cerebroprotective Effect of Korean
Ginseng Tea against Global and Focal Modek
of Ischemia in Rats. J. Ethnopharmacol. 2005.
https://doi.org/10.1016/j.jep.2005.05.002.
WHO Regional Publications. Medicinal Plants
in China Vol .2; 1999.

Komulainen, J.; Vihko, V. The Course of
Exercise-Induced Skeletal Muscle Fibre Injury.
In Oxidative Stress in Skeletal Muscle; 1998.
https://doi.org/10.1007/978-3-0348-8958-2_4.
The Effects on the Blood Lipid Profiles and
Body Fat by Long Term Administration of Red
Ginseng Product. J. Ginseng Res. 2002.
https://doi.org/10.5142/jgr.2002.26.2.067.

Kim, S. H.; Park, K. S. Effects of Panax
Ginseng BExract on Lipid Metabolism in
Humans. Pharmacol. Res. 2003.
https://doi.org/10.1016/S1043-6618(03)00189-
0.

Cunniff, P. A. Official Methods of Analysis of
AOAC International. Assoc. Off. Anal. Chem.
Int.1998.

Qiao, C.; Den, R.; Kudo, K.; Yamada, K.;
Takemoto, K.; Wati, H.; Kanba, S. Ginseng
Enhances Contextual Fear Conditioning and
Neurogenesis in Rats. Neurosci. Res. 2005.
https://doi.org/10.1016/j.neures.2004.09.004.
Khaled, F. A.; Ali, M. S. Protective Effect of
Ginseng against Bisphenol A-Induced Hepato-
Toxicity Effect in Adult Male Rabbits
Protective Effect of Ginseng against Bisphenol
A- Induced Hepato- Toxicity Effect in Adult
Male Rabbits. 2019, No. January 2017.
Jackson, H. C. Directions for Laboratory Work
in Physiological Chemistry / By Holmes C.

(23)

(24)

(25)

(26)

(@7)

(28)

(29)

(30)

(31)

(32)

(33)

Jackson.; 2011.
https://doi.org/10.5962/bhl.title.32279.
Doumas, B. T.; Watson, W. A.; Biggs, H. G.
Albumin Standards and the Measurement of
Serum Albumin with Bromcresol Green. Clin.
Chim. Acta 1997.
https://doi.org/10.1016/S0009-8981(96)06447-
9.

Raabo, B. E.; Terkildsen, T. C. On the
Enzymatic Determination of Blood Glucose.
Scand. J. Clin. Lab. Invest. 1960.
https://doi.org/10.3109/00365516009065404.
Patton, C. J.; Crouch, S. R. Spectrophotometric
and Kinetics Investigation of the Berthelot
Reaction for the Determination of Ammonia.
Anal. Chem. 1977.
https://doi.org/10.1021/ac50011a034.

Michael L., B.; Edward P., F.; Larry E., S.
Clinical Chemistry : Principles, Techniques,
and Correlations.; 2018.

Pearlman, F. C.; Lee, R. T. Y. Detection and
Measurement of Total Bilirubin in Serum, with
Use of Surfactants as Solubilizing Agents.
Clin. Chem. 1974.
https://doi.org/10.1093/clinchem/20.4.447.
Knight, J. A.; Anderson, S, Rawle, J. M.
Chemical Basis of the Sulfo-Phospho-Vanillin
Reaction for Estimating Total Serum Lipids.
Clin. Chem. 1972,
https://doi.org/10.1093/clinchem/18.3.199.
Watson, D. A Simple Method for the
Determination of Serum Cholesterol. Clin.
Chim. Acta 1960. https://doi.org/10.1016/0009-
8981(60)90004-8.

Fossati, P.; Prencipe, L. Serum Triglycerides
Determined Colorimetrically with an Enzyme
That Produces Hydrogen Peroxide. Clin. Chem.
1982,
https://doi.org/10.1093/clinchem/28.10.2077.
Cooper, G. R.; Young, D. S. Selected Methods.
Clin. Chem. 1973.
https://doi.org/10.1093/clinchem/19.10.1207.
REITMAN, S.; FRANKEL, S. A Colorimetric
Method for the Determination of Serum
Glutamic Oxalacetic and Glutamic Pyruvic
Transaminases. Am. J. Clin. Pathol. 1957.
https://doi.org/10.1093/ajcp/28.1.56.
Principato, G. B.; Aisa, M. C.; Talesa, V.,
Rosi, G.; Giovannini, E. Characterization of the
Soluble  Alkaline Phosphatase from
Hepatopancreas of Squilla Mantis L. Comp.
Biochem. Physiol. -- Part B Biochem. 1985.
https://doi.org/10.1016/0305-0491(85)90464-
X.

International Journal of Pharmacy & Life Sciences

Volume 12 Issue 3: March. 202




Research Atrticle
CODEN (USA): IJPLCP

ISSN: 0976-7126
Omar et al,, 12(3):56-64, 2021

(34)

(35)

(36)

(37)

(38)

(39)

(40)

(41)

(42)

Weoblewski, F. THE MECHANISMS OF
ALTERATION IN LACTIC
DEHYDROGENASE ACTIVITY OF BODY

FLUIDS. Ann. N. Y. Acad. Sci. 1958.
https://doi.org/10.1111/j.1749-
6632.1958.th36880. x.

Tappel, A. L.; Zalkin, H. Inhibition of Lipide
Peroxidation in Mitochondria by Vitamin E.
Arch. Biochem. Biophys. 1959.
https://doi.org/10.1016/0003-9861(59)90259-0.
Shin, K.; Guo, H.; Cha, Y.; Ban, Y. H.; Seo, D.
W.; Choi, Y.; Kim, T. S.; Lee, S. P.; Kim, J.
C.; Choi, E. K; et al. Cereboost™, an
American  Ginseng  BExract, Improves
Cognitive Function via up-Regulation of
Choline Acetyltransferase Expression and
Neuroprotection. Regul. Toxicol. Pharmacol.
2016.
https://doi.org/10.1016/j.yrtph.2016.04.006.
Song, J.Y.; Han, S. K; Bae, K. G,; Lim,D. S;
Son, S. J.; Jung, I. S.; Vi, S. Y.; Yun, Y. S.
Radioprotective  Effects of Ginsan, an
Immunomodulator.  Radiat. Res. 2003.
https://doi.org/10.1667/0033-
7587(2003)159[0768:REOGAI]2.0.CO; 2.

Bak, M. J.; Jun, M.; Jeong, W. S. Antioxidant
and Hepatoprotective Effects of the Red
Ginseng EBssential Oil in H 20 2-Treated
HepG2 Cells and CCL 4-Treated Mice. Int. J.
Mol. Sci. 2012, 13 (2), 2314-2330.
https ://doi.org/10.3390/ijms 13022314.

Kitts, D. D.; Wijewickreme, A. N.; Hu, C.
Antioxidant Properties of a North American
Ginseng Extract. Mol. Cell. Biochem. 2000.
https://doi.org/10.1023/a:1007078414639.

Kim, J. Y.; Park, J. Y.; Kang, H. J.; Kim, O.
Y.; Lee, J. H. Beneficial Effects of Korean Red
Ginseng on Lymphocyte DNA Damage,
Antioxidant Enzyme Activity, and LDL
Oxidation in  Healthy Participants: A
Randomized, Double-Blind, Placebo-
Controlled Trial. Nutr. J. 2012.
https://doi.org/10.1186/1475-2891-11-47.

Kim, H.; Hong, M. K.; Choi, H.; Moon, H. S.;
Lee, H. J. Chemopreventive Effects of Korean
Red Ginseng Extract on Rat
Hepatocarcinogenesis. J. Cancer 2015.
https://doi.org/10.7150/jca.10353.

Valko, M.; Rhodes, C. J.; Moncol, J.; 1zakovic,
M.; Mazur, M. Free Radicak, Metak and
Antioxidants in Oxidative Stress-Induced
Cancer.  Chemico-Biological Interactions.
2006.
https://doi.org/10.1016/j.chi.2005.12.009.

(43)

(44)

(45)

(46)

(47)

(48)

(49)

(50)

Moree, S. S.; khanum, S. ara; Rajesha, J.
Secoisolariciresinol ~ Diglucoside - A
Phytoestrogen  Nutraceutical of Flaxseed:
Synthesis and Evaluation of Antioxidant
Potency. Free Radicals Antioxidants 2011.
https://doi.org/10.5530/ax.2011.4.6.

Gao, Y.; Chu, S.; Li, J.; Li, J.; Zhang, Z.; Xia,
C.; Heng, Y.; Zhang, M.; Hu, J.; Wei, G; et al.
Anti-Inflammatory Function of Ginsenoside
Rgl on Alcoholic Hepatits  through
Glucocorticoid Receptor Related Nuclear
Factor-Kappa B Pathway. J. Ethnopharmacol.
2015.
https://doi.org/10.1016/j.jep.2015.07.020.
Mahady, G. B.; Gyllenhaal, C.; Fong, H. H. S.;
Farnsworth, N. R. Ginsengs: A Review of
Safety and Efficacy. Nutr. Clin. Care 2000.
https://doi.org/10.1046/j.152 3-
5408.2000.00020.x.

\Voces, J.; Cabral de Oliveira, A. C.; Prieto, J.
G,; Vila, L,; Perez, A. C.; Duarte, I. D. G;
Alvarez, A. |. Ginseng Administration Protects
Skeletal Msucle from Oxidative Stress Induced
by Acute Exercise in Rats. Brazilian J. Med.
Biol. Res. 2004. https://doi.org/10.1590/S0100-
879X2004001200012.

Keum, Y. S.; Park, K. K,; Lee, J. M.; Chun, K.
S.; Park, J. H.; Lee, S. K.; Kwon, H.; Surh, Y.
J. Antioxidant and Anti-Tumor Promoting
Activities of the Methanol Extract of Heat-
Processed Ginseng. Cancer Lett. 2000.
https://doi.org/10.1016/S0304-3835(99)00369-
9

Zhang, D.; Yasuda, T, Yu, Y.; Zheng, P,
Kawabata, T., Ma, Y.; Okada, S. Ginseng
Extract Scavenges Hydroxyl Radical and
Protects Unsaturated Fatty Acids from
Decomposition Caused by Iron-Mediated Lipid
Peroxidation. Free Radic. Biol. Med. 1996.
https://doi.org/10.1016/0891-5849(95)02020-9.
El-Farok, D. H. M.; El-Denshry, E. S
Mahmoud, M., Asaaf, N.; Emam, M. Lipid
Lowering Effect of Ginseng and Alpha-
Lipoicacid in Hypercholesterolemic Patients.
Glob. J. Pharmacol. 2013.
https://doi.org/10.5829/idosi.gjp.2013.7.3.7519
4

Lee, L. S.; Cho, C. W.; Hong, H. Do; Lee, Y.
C.; Choi, U. K.; Kim, Y. C. Hypolipidemic and
Antioxidant Properties of Phenolic Compound-
Rich Extracts from White Ginseng (Panax
Ginseng) in  Cholesterol-Fed  Rabbits.
Molecules 2013.
https://doi.org/10.3390/molecules 181012548.

International Journal of Pharmacy & Life Sciences

Volume 12 Issue 3: March. 202




Research Atrticle
CODEN (USA): IJPLCP

ISSN: 0976-7126
Omar et al,, 12(3):56-64, 2021

(51)

(52)

(33)

(54)

(55)

Mead, J. R,; Iwvine, S. A.; Ramji, D. P.
Lipoprotein  Lipase:  Structure, Function,
Regulation, and Role in Disease. Joumal of
Molecular Medicine. 2002.
https://doi.org/10.1007/s00109-002-0384-9.
Chen, K. J,; Hui, K. K.; Lee, M. S.; Xu, H. The
Potential Benefit of
Complementary/Altemative  Medicine  in
Cardiovascular  Diseases.  Evidence-based
Complementary and Altemative Medicine.
2012. https://doi.org/10.1155/2012/125029.
Sotaniemi, E. A.; Haapakoski, E.; Rautio, A.
Ginseng Therapy in Non-Insulin-Dependent
Diabetic Patients. Effects of Psychophysical
Performance, Glucose Homeostasis, Serum
Lipids,  Serum  Aminoterminalpropeptide
Concentration, and Body Weight. Diabetes
Care 1995.
https://doi.org/10.2337/diacare.18.10.1373.
Yokozawa, T.; Kobayashi, T.; Kawai, A.;
Oura, H.; Kawashima, Y. Hyperlipemia-
Improving Effects of Ginsenoside-Rb2 in
Cholesterol-Fed Rats. Chem. Pharm. Bull.
1985. https://doi.org/10.1248/cpb.33.722.
Kang, S.Y.; Kim, S. H.; Schini, V. B.; Kim, N.
D. Dietary Ginsenosides Improve
Endothelium-Dependent Relaxation in the
Thoracic Aorta of Hypercholesterolemic
Rabbit. Gen. Pharmacol. 1995,
https://doi.org/10.1016/0306-3623(95)94002-
X.

Cite this article as:

Omar E.l. Om-alsaad, Allafil E.G.A. and Khaled F.A. (2021). Biochemical consider on
the defensive role of Ginseng in male rabbits, Int. J. of Pharm. & Life Sci., 12(3):56-64.

Source of Support: Nil
Conflict of Interest: Not declared

For reprints contact: ijplsjournal@gmail.com

International Journal of Pharmacy & Life Sciences

Volume 12 Issue 3: March. 202

64




